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SWEl'TT Cl-OVF.U should bo cut. for hci'A wlicn llinje-fodrlhs of iho seed 
po(l« hiivc Inriitid diirk lirovrn to li)ack. At this lime same flowers 
und many iiniHiUuro pods wi\\ Im [oiiivi on the planhi, but iUo field will 
hnvc ft l)rowtiisli cast. 

Swoet-clover sciMl ^loils abutter bddly when mnture. F'or tliis rcnsnn 
every pn^fnulion Nhoulrl be tiilieu to cut Uio plunLs at tb» proper stage jind 
to snve ns iiiucb of tin? slmttersd «o(^<l its possible. 

ShiitteriiiK iniiy be reduced lo u minimum by eiittiuR the plants whan 
lh<!y iiro diKup from rain or (l«w< 

No mucliino thus far placed on tlie miirVct Iihs given «nlire s«Liflfaction in 
cutting sweet clover for semi. 

Tho ordiunry mower sliould not be used for barveatinff the seed crop. 
The seed crop is usually cut with n Kclf-rtike reaper, grain binder, grain 
hcadar, or corn hBrvaster. The sclf-rnke reajjer and the KraJn binder have 
bscn niost salisfnctory. 

The 8C«I crop should be sttickcd unloiwi it can ]m thrashed wilhui two 
weeks after culllnf;. 

Much shattered seed will bo saved if a wapon with a tight Ikior ia used 
for haulinK the plants. If thowiq[on bed is not tight it should be covered 
with a tarpaulin or canvas. 

The seed may be flailed from the plants, as is cnstouiary in tho South, or 
it may be thrashed with o grain sejMirator or clover huller, as is tho prac- 
tice in tho North. 

TIic ordinary grain soparalor may bu aitjuslwd so that it will hull 90 per 
cmt of the s«!d. 

Swect-<A)vcr straw 1ms consideraltlo f«ecliitg mluc. 
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THIS CROP TO HARVEST FOR SKED. 

Whitti swcot clover and bionniaJ yellow sweet clover are harvesto<l 
for seed tho year following seeding. In localities where those species 
will produce two cuttings the second year, either tho first or tho 
second crop may bo harvested for seed. As the plants die when 
mature, only one cutting will bo obtained if the first croi> is permitted 
to ripen. It is becoming a general practice in many sections of the 
country to utilize the first crop of the second season for pasture, 
ensilage, or hay, and the second crop for seed. As a rule, this is tho 
most profitahle and economical way to handle sweet clover, as the 
first crop mil produce an abundance of nutritious pasturage or from 
6 to 10 tons of ensilage or 1 to 3 tons of hay to the acre. The second 
crop seldom gro%vs more than 4 feet high when the first crop is pas- 
tured or cut. Tho shorter growth of the second crop- is a very desir- 
able feature, as it may be cut with a grain binder without difficulty. 
When the first crop of white sweet clover is permitted to mature, the 
plants often make so largo a growth that it is very ditHoult to handle 
them with ordinary farm maehiiiory. This trouble is experienced 
more often in humid regions than in semiarid sections. 

As biennial yellow sweet clover seldom grows as tall as the white 
species, little difiiculty is expcriopcsd in cutting tho fir.st crop of tho 
second year for seed with a grain binder. Annual yellow sweet 
clover, or sour clover, is seldom grown for seed, as a sufFiciont quan- 
tity to supply the market is obtained from tho serceniiiga of wheat 
grown in the Southwest. 

Sweot-clover seed ripens irregularly and shatters hadly when 
matm'o. On this account much seed is lost before and during 
harvest,' and ordinary harvesting machinery has not been entirely 
satisfactory for handling the crop. 

' This bnlletln discusses only tl» hufrvesttng and thrashing ol tho swset-elover seed crop. The grow- 
ing ol awcot clover and Its utiUsatlon are dlscuaSid In Farmers' Bulletin 797, entitled "Sweet Clovw; 
Orowlng the Crop," taid Fanaer's Bulletin 820, ■enEfied "Sweet Ciovet: UUUiatlon," respee^vely. 
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TIME TO CUT TWK SEED CW&P. 

Opiiiionn of oxtonHivo growrs of swoet clover difFcr as to tho 
proper stage at wliicli to cut tlie seed crop. Some believe that it 
aliould be cut when the pods on tho lower branches have turned 
dark brown to black, while others maintain that it Is best to wait 
imtil the seed on tho upper portions of the plants is mature. The 
time of cutting tho seed crop should bo governed largely by the 
machinery which is to ho xm*d. If the plants are to bo harvested 
■ with a aelf-rftke reaper or a grain binder, they should ho cut when 
approximately three-fourths of tho seed ])ods have tui-ned dark 
brown to black. At this time some flowcra and many immature 
pods will bo foimd on the plants, but tho field will have a brownish 
cast. If the crop is not cut imtil the seed pods on tlie uppermost 
branches have matured, most of tho pods on tho lower branches will 
have shattered. 

It is the practice in regions where a grain header is employed to 
permit tho plants to become somewhat more mature bofi>re cutting 
the seed crop than in sections where other machines are used, iforo 
seed is shattered when the plants aro cut at tho latter stage, but this 
is not necessarily a loss, a.s tho grain header is employed for the most 
part in scmiarid regions, whiro the shattci'cd 3c«d is depended upon 
t() reseed the land. 

LOSS OF SUED FROM SHATTERING. 

From one-fifth to three-fourths of tho total seed yield of sweet 
clover is lost from shattering. The percentage of the loss wliicli 
occurs before harvesting will depend largely on tho time the crop is 
cut. Much seetl may bo lost if hurvosting is delayed for only a few 
days, and lUHuy fields have been observed in which at least 90 per 
cent of the soc<l luid shattered in lose thfii two weeks after tho time 
tho plants should have been cut. 

Tlio pore«ntage of seed which is lost In harvesting will depeml 
lai^ely upon tho manner of hamllLng tho crop. Tho binder or 
header may bo equipped at a small cost, so that much of the see<l 
which ordinarily is lost whUo cutting may be saved. Much shattered 
seed will bo saved hy using wagons with tight platforms or platforms 
covered with canvas. All urmecessary handling should bo avoided. 

Shattering may bo reduced to a minimum hy cutting the plants 
when tboy are damp from rain or dew. It is tho practice in some 
regions to cut in the early morning or lato evening, but this pro- 
codur* will ftpply only to small acreages, since it is nocoseary to cut 
tho crop aa soon as possible when it reaches the proper stage for har- 
vesting. It is a good practice to cut sweet clover at night, as tho 
plants wually are damp at th«t time. 
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MACHINERY USED FOR HARVESTING THE SEED CROP. 

No rauchLno thus far innntifdctured has given ontiro sfttisfaction 
for cutting the swoot-clovor seed crop. On account of tho oaso 
with which the pods shatter, it is a question whoth»r any machine 
can bo devised which will handlo this crop without tho loss of some 
seed. It is possihlo and practicable, however, for fanners at a small 
cost to equip their bindtws with pans and guards, so as to save most 
of the seed which othorvviao wouhl \m lost. 

THE OKDINAHY MOWEB. 

Tho ordinary niowuig machine is one of the most tmsatisfactory 
devices used for harvesting this crop, as tho subsequent handling 
necessary to placo tho plants in wixidrows or cocks caiisoa xnuch of tho 
seed to shatter. The uso of this machine for this purpose should be 
avoided whenever pos3ii)lo. 

The self-rako reaper is one of tho ™«»t wflfteient machines employed 
to cut sweet clover for seed. (Fig. 1.) This machine deposits the 
newly cut plants with tho tops all turned one way in gavels or bunches 
at tho side, so that tho horses do not tramplo them on th« next round. 
A high stubido also may bo loft, thereby redxxcing the weight and 
l)idk of the plants which must bo hauled to tho thrashing machine. 

It is the custom in some localities to leave the gavels to euro 
as dropped by the r^poi* on tht ground, while in other sections they 




Fio, I,— A sett-rako ronper used In somo sections ofthB country for cutting the swf ct-clovcr seed crop. 
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Fie, 2,— A iriod vmd In wMMn KtMas let haullnt; aweet «lovvr from th« flt'ld tn t(w thrashing machine, 

are placed in cocks that weigh about 300 poujhls eacli wlion cured. 
If tli« gftvols lire to bo placed in cocks, this sliould bo dono iiruuodiatoly 
after cutting, ns tho plants wiU bo somewhat green and lough at this 
time and fewer pods will shutter thiui when tho plants are permitted 
to dry before hajidling, WhcJi tho crop is to bo hauled to tho thrash- 
ing machine on -wagons it ia host to porinit tho gavels to euro as 
dropped by tho reaper, aa it will then bo possible to pitcli them on 
the wa-gou with a largo 4-tined fork. If tbo crop is to bo hauled to 
tho thrHshing machirtc on largo 8lp<ls, which is tho pructico in western 
Kansas, loss seed will bo lodt from shattering if tho gavels at tho tirao 
of cutting are placed in cocks of such a size that they may bo put 
on the sleds in tiro hy two men lifting from opposite aides of tho cock 
with 4-tinotl forks. Tho sleds used for tliis purpose usually aro 12 
by 20 foot in size, made of matclicfd flooring and with 6 to 1 2 inch sides. 
(Fig. 2.) Matched or tight floors aro necasssaiy, so that all seed which 
shatters may bo saved. These would not be so oascjitial, however, 
if tho sletU were covered with a tarpaulin or canvas. From tho 
standpoint of saving shattered sood, this method of hauling th» crop 
from tho field to tho tlirashirig muchiuo is possibly tho most economi- 
cal thus far used. It is cstlmate.d that at times as mucli as onen 
thinl of the s*ed yiebl is coUtcted from the floors of the sle<JB. It 
would bo ft good plan to rcpLico the numors of tho sleds with very 
low trucks, as this would lighten tho draft considerably. 

WTien sweet elovw is cut with a seJf-rako reaper tlio crop is thrashed 
directly from tho field. From 7 to 10 daj-s of good haying weather 
in sufTicieut to cure tho plants in tho gavel or cock. Thrawbiug should 
bo dono as soon Mt poisibk, much seed is slntttered by rains «nd 
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winda. While a self-rako reaper is used to some extent iu difTcrcnt 
sectiong of the country, it is used most oxtoasively in tlio western 
North-Central States, and ospceially in western Kansas. 

THE GRAIN BINDEH. 

A grain binder id employed oxtonsivcly for cutting the swoct-clovcr 
seed crop. (Fig. 3.) The general use of this machine in many aoc- 
tions of tile country is duo to the fact that it ia found on most farins 
and therefore causes no outlay of money, rather than becaxise of its 
cnicient work. It is not so efficient as the sdf-rake reaper unless it is 
equipped with jians and guards to save the seed which shatters. 

It is possible to equip the grain binder with pans and extensions to 
the roar elevator plate and hinder dock, so that at least 95 per cent of 
the seed which shatters wlien the crop is cut may bo saved. Those 
pans and extensions may be made out of ordinary galvanized metal 
and strap iron. Tho galvanized metal may bo jnirchased at any tin 
shop or hardware store, and if sufficient strips of iron can not bo 
foimd around the farm for this purpose strap iron may ho purchased 
at any blacksmith shop. Tho material for those pans and extensions 
should not cost more than $4.50 or S5, and it should bo possible to 
have them made complete for S8 or $10, including material. Unless 
there arc a forgo and drill on tho farm it will be necessary to have the 
braces ftud supports for the pans made at a blacksmith shop. The 
strap iron used in connection with tho puns may vary in size, hut for 




Fio. 3, — Cutting sweet clover for seed with a grain binder. 
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rio. * .— I'lans (or a jum to plftCfil milrr the opening bctwtcn tha platlorni and lowor tlavator o( a efsitn 
bindf'r la otdor to save the swpot-clovcr scoii which lulls cm the platform and on tho Mtonslon to tho 
mar oluvatot plato A, HIio and shapo of the metal bi'foro iJfndlng; B, genera! plan of tho pan when 
completed, aa viewed from tha top; C, cross soction of tho pan ond outline of tHe stippott wMth Violds it 
In p«ati(*; />, itJrrup which boaka over tho ijuMwHl wid to whJeb th6«ippart Is taatmcd; E, door. 
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tko most part it need not bo heavier than ono-oighth inch in thicknosa , 
ftnd seven-eighths inch in width. Tho supports for the pan under the 
binder dock preferably should bo oiio-qnarter inch thick, as this pan 
wlLL iiavo much more strain on it than tho pans under tho elevators. 
, Where bolts are to bo used, ordinary stovo bolts will sufRco. 

Tho plans for making tho pan whicli should ho placed under the 
opening botwocu tho platform and thr lower elevator are illustrated 
in figure 4. Tho material to bo used for this pan should bo cut to 
conform to the size and shape shown in figuro 4, A; tho sides should 
then bo bent upright along the dotted lines, se that tho pan will bo 




Via. 6.— Rear view ol a grain binder, showing 8 cross section of the pans and supports and tho parts ol 
tho machine to which they are attached. A , Pan under th« opening hetwfen the platform and lower 
elevator; B, support of the pan; C, stirrup which flts over the iTisldo sill and to -which Uio support is 
bolted; P, angle Iron under the end oltho platform and over which one end of the support Is hooked; E, 
cross section of pan under the binder dccic; P, support oJ tho pan; 0, stirrup which books over the outside 
sill and to which the Support Is bolted; 11, angle iron which supports the guard at tho end of the tlMk; 
/, guard which directs the seed that falls on the binder deek into the p«n below; J, binder pipe over wWas 
one end ot the support Is hooked. 

18 inches wide at the top. On© end, which should be solid, may be 
mado so by bonding tho center p##tion Upright and then bending tho 
sides against it. Tho side and center pieces should be riveted te- 
gother. (Fig. 4, 0.) Any suitable door which will prevent seed from 
falling out of tho pun will suflic« foi" the other end. A door is highly 
desirable, so that tho seed may be removed mere oasUy when tho pan 
fef uU. A convontont tjTio is shown in figure 4, E. A top view of the 
p«n when completed is given in figure 4, ^. It will be necessary to 
liff>fte«-*ho pan, and this may bo done by riveting strips of strap iron, 
prSifersbly one-eighth inch thick and ono-half inch wide, on tho outer 
rfgeSB of the srideii 

9S161">— Bull, 836—17 2 
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This pan is held in position by two supports miido of strap iron, 
])rofcrahly sovcn-eightlis inch wido .and ono-cighth inch tliick, which 
hav» hmn hunt to conform to tho outsido of a croHS section of the 
pan. (Figs. 4, 0, and 5, B.) Tho tinda of thoao supports which fasten 
under tho platform shoidd ho bent to a aiiarp angle and tho ti]) of each ■ 
slijjhtly flattened, so that thoy may i>o pushed hctwoon the angle bar 
at tlio ond of tho platform and tho bottom of the platform. Tho 
other end of each support should have a hole drilled in it, so that it 
may bo holtod to tho stirrups, which should he nuuio to hook over tho 
iiv^ido sill. (I'^igs. 4, C, and 5.) Thoso supports should ho placed 
about 6 inchos from tho ends of tho pan and riveted or bolted to 
it. This will servo to brace the pan and to hold it in pkiG«. The 
pail may bo attached to tho machine by hooking tho supports over tho 
angUi iron on tho bottom of the platform and by bolting them to the 
stirnips en tho sill. By supporting the pan in this manner it may be 
oiieily and quickly attached or removed. 



- e'-M>" 




Fio. «.— riaiu for th* pan to b« pilae»| iwdar tho binder d«ek of Mi# grain binder. A^mte, and tbapo tlw 
wetsl riiouM Ix! cut befe* e fjewtlng; B, 8l«»»f»l plw the p« ffb«n »wBii(«ted, m viewed trosSLtlm top» 
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The pan to bo placed undor the dock of tho machino will serve to 
colloot tho sood which ia shattered on tho dock and the oxtonsioa to 
the dock. The plans for making this pan are sho-wn in detail in fig- 
ure 6. Tho material should bo cut along the solid linos and of tho 
sizo designated in figure 6, A. The sides of tho pan should bo bont 
upward on tho dotted linos, so tbat tho pan will ho 24 inches wide at 
the top. Tlio ends should thon bo mado in tho manner doscribed for 
tho pan which is placed under tho opening of tho platform and lower 
elevator. A door may bo put in tho roar end of this pan if desired ; but 
this 19 not necessary, as no trouble will bo experienced in removing the 
seed. Figure 6, B, gives a top view of tho pan when completed and also 
a portion, of tbo guard which servos to direct into tbis pan the seed 
■which shatters on the dock. This guard is shown in detail in 
. , ^ , • . figure 7. As this pan is latter and 

' heavier than that placed under tho 

lower olovator, not only should it 

R.^" , I have strips of iron rive tod to the 

V outer edges of tho sides, but" two 
cross braces also should bo em- 
ployed. Those may bo fastened to 
tho strips of iron supporting tho 
sides of tho pan and should bo 
"T~l ' \ II about 12 inches from tho ends of 

I - I it. This pan is supported by two 

stij|» of MMi ^fii, hmt to conform 




Fio. 7.— rians tor the giiard to be pla^tJ at the end of the Under deck of the grain binder and cr«iB section 
ot the pan and supports Illustrated In flsure B. Slro and shape of the rnetnl for the Eimrd; shape 
ot the guard when completed; C,eroa8 action of the pan and support to which this gusrJ ta attoetied; fl, 
anglel fon which supports the guard at th e end ot the doek ; iT, gunrdbolted In posl tlon; f , stirrup wtileti 
books over the outside sill aBd to which the support is belted. 
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to tho oiitaido of a cross section of it and hook ovor the binder 
pipe nndor tho dock and bolt to stimips placod on tho ou tor sill of 
tho fraino. Each support may bo mado from ono strip of strap iron. 
It may bo nocosaary to bend tho ouds of tho supports which hook ovor 
tho hindor pipo in op])osito directions. Both ends of the supports 
which hook ovor tho binder pipo may hook outward, as shown hi fig- 
uro 7, C, or tho roar support may hook inward, as illustrated in fig- 
imi ii. It is not ahaohitoly necessary that those supports of tho pan 
hook in opposite directions on the binder pipo, yet when this is dono 
it will mako tho pan nior« rigid. Tho pan may bo attached by first 
hooking the supports ovor tlio binder pipe utulernoatli tho dock and 
then bolting thii other end of tho supports to tho stirrups on tho outer 
sill. Tho pan should bo fastened to tho supports. A cross section 
of this pan, the supports for it, and tho stimijjsjv'hich hook oysr tho 
sill aro shown hi figure 7, 0, 

If this pan oxlonds beyond tho deck so that tho seed which is shat- 
tered on tho dock will dro]) directly into it, the bundles when released 
from tho packers will strike tho pan. For this reason it is necessary 
to place a guard at tho oixd of tho dock, so that tho smd which folk 
on the dock will be directed into the pan. This g\iard, as shown in 
figures 5 and 7, consists of n piece of galvatiizod motal, to tho upper 
side of which has been riveted a strip of iron. Tho upper side of this 
guard should bo. bent slightly inward at the lower edge of tho strip of 
iron and placod in such a position that it will bo approximately 
inches hoyond tho lower end of the bintler dock and extend from 1 to 
li inches above thoMock. If it is placed at right angles to tho deck 
■and no higher than inches above it, it will not interfere with tho 
bundles as they aro released from tho packoi-s. This guard should 
bo supported by two angles of strap iron, as shown in figure 7, D. 
Those braces aro bolted to tho supports of the pan, and the guard is 
bolted to tho bracse. As this guiwd should o.xtond a little below the 
supports of the pan, so as to prevent tho wind from blowing the seed 
over it, it is necessary to cut slots in tho guard so it will fit over tho 
supports. The ends of this guard should bo rolled slightly inward, 
so that tho sewl falling close to them will bo directed into tho pan. 
When the extension to tho binder deck is placed in tho proper posi- 
tion, tho sood collected by it will be directed against tlio guard and 
then into tho pan below. 

Tho extension to tho elevator shouhl bo boltod to tho roar olotaior 
plate. This o.xtonsion should be so wide that tho tops of the plants 
will not reach beyond it. The tlotails for this extension are sIiotmi 
in figure 8. Tho outer edge and lowor end of this o.xten»iou should 
bo bout upward and slightly inward, so that tho scod which falls upon 
it will be ilirectod to the opening between the ])latform and lower 
elevator, whore it will fall into the ])aii beneath. The cur\'ed edge of 
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tlio lowor part of this oxtonsion should ho flattonefl as much as possi- 
hlo, so that it will not intorfore with tho upper portions of tho plants 
as thoy pass from tho platform to the olovators. Tho opening must bo 
sufTiciontly largo, howovor, to pormit small hranehos and racomos 
which fall upon tho oxtonsion to pass into tho pan. Tho angle of tho 
lowor portion of it must bo largo onough to pormit tho socd to rim 
diroctly into tho pan bolow. If this portion is alopod from tho soat 
pipo to tho opouing hotwoon tho platform and the lower elevator no 
trouble will bo exporiencod. This oxtonsion may bo bolted to tlis 
maehino by drilling 
holes in it to coin- 
cide with those in tho 
olovator plato. 

It is necessary to 
widen tho bindor 
dcclc, so as to savo 
tho sood which is 
shattered from those 
portions of the plants 
which extend beyond 
it. Thismayhcdono 
by bolting to tho roar 
end of this deck an 
oxtonsion, ns shown 
in dotail m figure 9. 
This extension may 
bo mado from ono 
piece of galvanized 
iron, which should bo 
cut along tho solid 
lines and of tho size 
shown in figure 9, A . 
It should bo bont 
upward and slightly inward at tli« dotted lines shown in this 
figure. Tho extended strips, as shown in figure 9, B, should be 
riveted to the main part of th© extension. When this is dono a 
trough will be fonncd along the sido and lower end of it, so that all 
scod which shatters upon it will bo directed into tho pan below the 
deck. Tho object in riveting tho extended strips at the end of the 
extension to tho main part is to prevent tho tops of tho plants from 
catching hi tho trough when the bundles loavo tho packers. It may 
bo necessary to fasten a brace to tho bottom of the deck to support 
this extension. Tliis cm b« donej how»vcr, by using a strip of 
strap iron or wood. Tho" upper md of this extension should b* bent 



» ^r' 1 

a 




Fio. 8. — Plan ot tho extension which ^ bolted to tho roar elevator 
plato ot the grain binder. A , Size and shape of tho metal to be 
used lor this extension; B, extension when completed. 
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to fit under tho upper end of tho ono attached to tho elevator plato, 
so that tho plivnts will not ho hindered in pasaing from oiio to tho 
other. Both extejisiona may ho hmeed strongly at the top hy 
fastening them to a right angle of iron or wood. 

A grain, binder equipped with th« pans and extensions herein out- 
lined is shown in figure 10. 

Binders eciuippcd in tho ninunor deserihed have hcon tested care- 
fully in diffsront sections and have proved l)eyond doubt that they 
ofTor an economical device for harvesting sweet clover for seed. 
This equipment has been used most extensively in Livingston County, 
111., where farmers have saved with it from $G to $10 worth of seed 



plftuft shown should he compared carefully with the hinder to ho 
c<iuippod, in order ihnt any changes which will need te ho made may 
ho noted. The pans and extensions at least maybe made on tho farm, 
and then it will he an easy nititter to check up tho meftsuremonte for 
the stipports, which may ho niado at a blacksmith shop. 

Difhculty may be experienced in cutting sweet clover with a 
binilw when the first crop has been permitted to mature, as tho 
plants may bo so tall that tho inaehine will not handle them properly. 
Tliis difficulty may bo overcome entirely in most sections of the 
eoimtry by pasturing the field yutil th« first part of June or by cutting 
tho first crop for hay. It is rcconmiended tl^at the stubble bo loft 
as high as ]i03Biblo when cutting sweet clover for seed. Not only 
will this greatly facilitat« harvistuig but it will l«av« many of the 




por acre. ^Vhon tins 
equipment Is used tho 
plants may bo ponn it- 
tod to become some- 
what more mature be- 
fore cutting, as the 
seed which is shat- 
tered will ho sav«d by 
the pans. 



As tho pans and 
extensions deacrlberd 
Imvo hccn designed 
for Cno type of binder, 
it may bo necessary 
to modify them 



slightly for use en • 



Fio. 0.— Extension to the binder declc of IhegrBln Wnder. /I, slid and 
stanpeol thenietiil Ijclore benillnj; B.oxtemled points which are to bo 
bolted tothc main portion ot tho metal; C,cixt«n«lciQ wtmnooinpletod. 



other types of ma- 
ehinos. Before mak- 
ing il set of these puns 
and extensions for 
any machine, tho 
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woody, unpalatahlc portions of the plnnts on the ground, whore thoy 
will decay quickly, and holp to increase tho humus content of. the 
soil. (Sec the illustration on the title-page.) 

When tho seed crop is cut with a binder it ia best to shock the 
bundles as soon as possible, so as to avoid unnecessary shattering, 
©ottditionl shotild'detennin© whether tho bundles be placed in long 
narrow shocks or in round shocks. Tho plants will cure somewhat 
faster in long narrow shocks, and this form should bo preferred when 
grasshoppers are not troublasomo. Sweet-clover shocks should not 
bo capped, as capping will causo some seed pods to shatter. 

TME GBAFN TIEAOSK. 

Grain headers have been used successfully for harvesting tho swcet- 
elovcr seed crop in several sections of the United States, especially in 
western Kansas. The principal advantages in using this machine 
are that a larger acroago may bo cut in a given time than with either 
a grain binder or a self-rako reaper and that a high stubblo may be 
left. Tlie greater acreage which may bo cut with a header is impor- 
tant when largo acreages are to he harvested, as much seed is lost by 
1 shattering if the crop is not cut at tho proper stage for harvesting, 
while tho high stubblo which may bo left when cutting tho seed crop 
with a gram header is a decided advantage, as it not only reduces 
greatly tho weight and bulb of the plarUs which must bo thrashed, 
but it also leaves the hard, woody portions on the ground, wher* 




Tw,. 10.— A f rain binder equipped with pans and extensions lo the rear elevator plato and rtUdsr deolc to 
SBve tb« siyeet-olOTOT seed whfcb Is shattered while cutting tliswop. 
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thoy will decay and Lo of 3omo vnhio as a foililizcr. It is Lost to 
remove only thoso portions of tho plants which contain sufiLciont 
seed to thrash, hut this is not always possiblt, even with « h*«tWr, 
unless tho fiold contains a fairly thin stand and tho plants aro not 
inoro than 4i to 5 feet high. 'SYhen tho seed crop is to ho cut with 
ft grain header, it usually is ponnitted to stand somowhat longer t-hun 
when other machines aro usod. 

A tin pan or some oth«r roceptaelo should ho placed at tho lower 
end of tho lioadftr ©levator in order te sfive the sef^d which othenviso 
would ho lost at that place. 

Tho plants are carried into header wagons or barges in the same 
way as grain. When a heavy crop is cut it will h« necessary to have 
two men in the harge to handle the plants. Tho floor of tho header 
wagon should ho made perfectly tight, or it should be covered with a 
o*iiv«« or tsrpftulin, so as to save tho seed pods which shatter. 

VVlion the crop is cut at tho proper stage it may be placed directly 
in staclvs or ricks without danger of.honting or molding, provided the 
ricics are ce^^firfid or topped with some material which will shed water 
and aro built upon a foundation, so that air may circulate under 
them. Native grass or green sweet-clover plants of the first year's 
crop will s«rvo very niciily for topping tho stacks. 

It is the custom of some people to place the hargo loads close 
together in individual stacks so located that thoy may bo hauled 
quickly and easily to tiht tlirashing machint. On other farms 
enough barge loads are placed together to make a rick approxi- 
mately 10 by 10 by 40 feet in size. When each barge load is placed 
in a separate stack it is necessary to load tho plants again, so as to 
haul them to tho thrashing machine. Tho shattering of seed pods 
and the extra labor causotl by reloading and by hauling the plants 
may he avoided for the most part by placing tho crop in ricks largo 
enough f ir a day's thrashing. It is good practice to place such ricks 
in pairs sufliciently close together for both to ho pitched directly to 
the feeder of the machine. Wion this method is employed two days' 
thrashing may bo dono without moving the machine. 

Tlao header binder, consisting of an attachment placed upon tho 
header to bind tho cut plants, has been usod successfully in cutting 
tliG awtwt-ck)ver fsewd crop. 

™fS CORN HABVE.STEa. 

Com harvesters are proving to he efTiciont machines for cutting 
sweet clover -which has made a growth too large to be cut with a 
grain binder. Even when tho field has boon seeded broadcast a 
3-foot swath may be cut with tho com harvester, provided tho 
gathering or divider points are extended to collect tho plants. This 
may be done by fii«te»ing to o*qIi point * cf ^qqA or iron about 
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18 inchos long. When a com binder is used no more sood is lost 
from sliattoring than wlicn an ordinary grain harvostor is employed, 
unJ<w8 tht! iMter is equipped with special pans and esfiM»i®iis, for 
the reason, primarily, that the portions of tbo plants which produce 




Fio. 1 » .—Cutting sweet clover for seed with b corn harvester. This field had bc«n seeded In 30-liich rows. 

most of the seed extend above tho gathering or divider boards and 
are not crushed. \^Tion a 5-foot or larger growth is cut with a com 
bindor, the plants ai-o tied below the seed-bearing branches. 

In tho seminrid sections of tho country a limited quantity of swcot 
clovor is planted in rows for both forage and so«d production. In 
such a case the so«d may he harvested with a com binder. (Fig. 11.) 

STACKING THE SWEET-CLOVEU SEED CROP. 

Much discussion has taken place among extensive growers of sweet 
clovor as to tho advisability of stacking the seed crop after it is cut 
with a grain binder or a corn harvester. The conditions present in 
each case should dotormino the proper course to pursue. If it will 
bo inipossibl» to thrash withiu 10 days after cutting, much loss seed 
will ba lost by stacking two or throe days after cutting than by per- 
mitting the plants to remain in tho field subject to possible rains. 
In such cases it is urged that the crop be stacked, as tho seed saved 
by this operation, if the handling is dorit -^ith caii, will much tooro 
than pay for the labor. When it is possible to thrash in a week or 
10 days after cutting, tho crop shouhl bo thrashed directly from tho 
fiftld, fcs 'Mt^'^eai Oldinarily will b& lo*t during this tira« and the 
work of stacking will be aroidtd. 
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Whsin tlio crop is to bo stacked, tho stacks shoxJd l)o luiUt in tho 
same way as stacks of grain; and when properly built they will shetl 
water aa woll as grain stacks. (Fig. 12.) It ia well, howcYor, to pro- 
vi<te a cov«riji|[, atod if canvas is not availaMo a top-dressing of groon 
grnfin or yoimg wwoct-clovcr plants a\iffico. Sweet clover should 
roinam in tho stack for throo or four weeks, as it will rcqinrc about that 
time for tho plants to pass through the sweat. A stack sh<nd<l always 
bo placed on high ground, where water will not collect about the base, 
and it is recommended that a foundation of some kind bo provided, 

so that air may circu- 
late bonouth. A few 
posts or rails will an- 
swer this purjiose very 
well. 

THRASHING THn 
SWKET-CLOVEIt 
S8ED CKOP. 

TSvo methods ai"o in 
general use for thrtiah- 
ing the ■ swect-clovcr 
seed crop. Tho seed 
may bo flailed from 
the plfljits, or it may 
' bo removed by a grain 
separator or a clover 
hullcr. 

FI^IUNG THE SEED. 

Jfuch of ttio swcct- 
clovcr seed harvested 
in the South is flailed 
from tho plants. Tliis 
method is necessarily 
slow and does not bull 
tho seed. It \s praeticablo, therefore, only m ragious wlmro the n«ce8- 
sary machiJiory for hxdVuig tho seed crop is not available or where tho 
acreftgo to bo thrashed is very limited. One advantage of tbTaahing 
the seed in this msuwor is that the straw is left in the field, where it 
will add much organic matter to tho soil. 

WliMi tho seed is to bo flailed, tho cro]> ordinarily is cut with a 
aeythe or inowing machine and the plante raked into piles or wind- 
rows. If only small areas aro to bo harvested in this manner, a can- 
vas or tarpaidln may bo spread on tho groinid bosido a windrow or 
pile and streral forkfids of sweet clovir ptehed on the cftnva«,'fvher* 
tho seed may bo removed from the plants by strikuig theni a few 




Fia. 12.— A stacit of sweet elover. 
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times with flails, sticks, or forks. After the plants have been struck 
a fow timos thoy should be turned over wid stnick again. Wlion the 
is rwiovect front tfie pfehts, tfi* srtf aw may be pitched -fco one 
side, the canvas placed beside another portion of the windrow or by 
another. pile, und the operation repeated. It is not necessary to re- 
mov» the geed from the "canvms •afttil iMss vei^t-t>r Iftdk ittttiW^es vnth 
moving the canvas. 

It is the practice in some sections of the comitry to place a well- 
brac«l fr«tme, covered with wire nett-iag, -eft^gStd- aria t© 'flail the 
seed on this frame. The netting used for covering the fraino should 
have meshes 1 inch or loss in diamctor. The sled should bo at least 
7 ieet wide and 10^ f»et long aad should have sides and ends approxi- 
mately 12 inches high. Smaller sleds sometimes are used, but a larger 
one is to bo preferred if two or morp persons are to flail on it at one 
tvBhm -jK* the floor of the sled is not pei-fectly tight, it should be cov- 
ered with canvas and the edges of tho canvas thro\vn over the sides 
and ends of tht sled, so as to avoid losing any of the seed and to facili- 
tate its removsi.- A «lid sto* equipped may be drawn from pile to pile, 
the plants pitched on it, the seed flailed from them, and the straw 
returned to the land for soil improvement. 

Ahothw meMiod, very sifnifeH* to that just described, is to placo a 
frame on a hayrack. The frame should be built sufficiently strong 
and in such a maimer that the person who is to do the flailing may 
stand on it. It shotild bo 'covered jirsferably with galvanized-wire 
nottmg having half-inch meshes, and if this is sti-etched tightly it 
will seivo to strengthen tho frame: If it is not practicable to make 
tho hayrack perfectly tight, it should be covered vnth a tarjiauliji or 
canvas. A wagon so equipped may be pulled from pile to pile or 
along tho windrows, whore one person may pitch tho pltmts upon tho 
frame, to be flailed by one or more persons standing on it. Aft«' th» 
seed is removed from the plants, tho straw may bo scattered easily 
and quickly over tho ground for soil improvement. 

Flailed seed should be cleaned thoroughly with sieves and f turning 
niills to remove tho inert matter and immature pods before it is sown 
or olTerod for sale on the market. It is recommended that whenever 
possible uidmUed seed he run through a clover ImlW to huU the seed 
or through an Ames hulling and scarifying machuio to romovo tho 
.hulls and to scaiify tho seed. By tliis process tho outei* coat of tho 
seed m scratch«tl oi* broken. The scarifying incr«*sos tho percentago 
of germination by facilitating the antranco of moisture. 

THE CHAIN SEPARATOR. 

A grain separator (fig. 13) is used more than any other 3nachine 
for thrashing sweet clover. This is because more grain separntors 
than i^var hullers are foimd iji localities Jivhero sweet clovoi' is 
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grov-n and because tho ordinary olo\'-cr hiiUcr mil not liandlo a largo 
,gi-owth of sweet clover satisfactorily. "When tlie grain separator is 
.*p€«'i«tp<t ^iiw'liaify «© Irotibto ahcwki lje experienced 4n rtmovmg tho 
seed from the plants, but it is nocossary to make certain adjustments 
if the seed is to bo hulled, The adjustments required \\'ill vary 
<®om§\vhat with tho msk« «f -machifi* and th* dfj^^ of the^rop. 
Tho riddles ahoidd he adjusted or changed so they will handle "fewoet- 
clover se«d i)roporly. Alfalfa or red-clover riddles wll answer this 
pur]i(>»«, Tho spe<td-of th&fci shottW ht dietfrt««eed, se^ At*»i*d will 
not ho blow:i over, and this usually vriii ho accomplished when tho 
speed is reduced to about one-half that used in thrashing grain. 
Tho number of rows of concave teeth \vliich should ho UB»d will vaiy 
\vith tho dryness of tho plants and somewhat with their size. ^Vhou 
it is not desired to hull the seed, one or two rows of concavo teotli 
will be sufficient, Some oporntoi's helicvo that one or two rows are 
sufTicimt to hull 40 to 50 per cent of tho seed when the plants aro 
verj' dry. Those aro excoptiouiil cases, and hiUlcd seed should not 
bo expected unlesa more rows of ifoncavo teeth arc itsod. If Indled 
seed is desired it is recommended that a full set bo iisod and that 
thcBO be set to run closer to tho cylinder teeth ihmx is customary 
when thrftshuig gtain. Some operators replneo two rows of tho 
smooth, concave tooth with corrugated teeth. This practice is 
recommended wherever possible, as tho comigated tooth mil facilitate 
grpatly tho hulling of the seed. Even whe*i these chwigtis aro 
made, only a small porceutago of tho seed will bo huUed if tho pods 
aro damp. If tho plants havo been permitted to make a very largo 




I'lO. 13,— ThrssWng s*eet elovpr with n uririn sepBfStof . 'Note tteJoTRO alcds ii«d ffir hftuUng t-tie ptfltits 
(rata th« ndd to th« tlri!«|mt«sMUK. 
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growth tlio machino may clog unless tho number of rows of concave 
tooth is reduced. Clogging may bo ovoreomo for tho most part by 
feeding the bundles to tho machino slowly. This preeaution is noc- 
essaiy regardless of tho sizo of tho plants if tho seed is to bo removed 
properly and hulled. It is possible to hull from 90 to 95 per cent of - 
the seed whiJi thm pT0fm tAjm^mmifss, uro mado and the plunta are '" 
dry. 

A elovor-hulling attachment, which oonsista for tho most part of ' 
special sieves and a numbtr-#f rows of corrugated eoneavo teeth 
which replace the ordinary concave teeth, has been used with suc- 
cess in different sections of tho country. 

TKE CLOVER nULLER. / 

As a ndo, ordinary elover huUers do not handle sweet clover very 
satisfactorily. Machines with eyliiadcrs larger than those commonly 
used are giving fair satisfaction provided the plants do not make a 
argo growth, but even these machines have not been so successful as 
properly adjusted and equipped grain separators. A clover huller 
will handle a 2 to 3 foot growth of sweet clover if the rows of thrash- 
ing ooneaves aro reduced afld tho plants are fed slowly to the machine. 
It will not hull sweet clover as well as red clover, and it is very doubt- 
ful whether it will hull more seed thaji a grain soparatoi* equipi)od 
with a hulling attachment. 

Tho manufacturer of at least one elovor huller has designed special 
rasps for the hulling cylinder and concaves of his machino, and these 
rasps do hotter work than the ones ordinarily used for hulling rod 
clover. 

It is tho custom in some localities to run tho aweot clover through a 
thrashing machine withotit adjusthig tlio concaves and then to 
run thd unJiuUod seed as dolivorod by tho grain soparator through a 
clovor huller. A fair quality of seed may Xm obtained by this process, 
hut it calls for much extra labor and tipo, ^atdJor th« ?«ison should 
bo a?oid«d Whwn^wK pwsdihlo. 

YlBfiD* OF SWiilT-CLOVER SEED. 

Many factors besides shatteriTig influence the yield of sw'cet-elovcr 
seed. As only those portions of the plants exposed directly to the 
suuliglit sot smad abundantly, thin st*nris a»u-fllly produce mere aeod 
to tho aero than heavy stands. When vory heavy stands make a 
largo growth, seed is produced only on tho upper 24 to 30 inches of 
tho plants, whereas vnAi thinntr st«nds it ititisrodue^d on th© lower 
branches as well. 

Tho quantity of moisture in tho soil at the time tho seed is maturing 
is UXL im?)ortant factor also. During hot, dfy weRth»r the plants 
npty not b« nble to absorb from the soil sufEcient water to lupply the 
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oxccris roquirod l>y thorn for sood i>ro(Iuction. In this event many 
of tho socd ]M)fls \vill abort urid fall when partly maturfl. Pods 
abort aiid fall in a vory short time, so that partly shrivolcil onos 
aokloJn tiro found on tlio plants, altkougli the txtent of tho nbortlug 
is shown by tho Jiuiubor of barren raccmoa. \Vlion such weather 
conditions prevail, tho second crop usually will produce a heavier 
yield than tho first cro]), 'ITiis is duo for tho moat part to tho Inability 
of tho largo ])laut3 to obtaui sufliciont water for seed production. 
The much smaller plants of the second crop do not require aa much 
moisture m (sJio larger plants of tho first crop, &s t-ho vegotativ* grow-$h 
is seldom more than half aa nmcli. 

Tho typo of root growth lias much to do with tho quuntity of water 
the plants are ablo to obtain during droughty weather, Wbon 
aweot clover is planted on soil that has a tcndo5\cy to bo wet, tho 
plants will pro<luco a mucli-branclied shallow root system instead of 
the uotmal deep roots which aro found on wcll-drainod soils. During 
dry weather tho upper layers of soil bccomo so <leplete<l that plants 
having a very largo percentage of their roots in these layers can not 
obtain a suinciont quantity of moiskire to supply their requiromfints 
for sood production. 

It' is often stateil that the first crop of swoot clover will produce 
more seed to tho aero than tho second crop. This doj)oiids very 
largely u]>on the thiclciioss of tho stand and on weather conditions. 
In regions whero two crops may be gnnvn in a season, tlio first usually 
will produco moro socd to tho aero than tho second if tho field has a 
thin stand. \Vlien tho staJid Is thick tho second crop ordinarily 
yields moro seed. In regions whore a crop of hay or pasturage may 
bo obtained in addition to tho sood crop, it is seldom an economical 
procedure to permit the first crop to mature. Not only will sweet 
clover produco an ahundanco of nutritious pasturage or a cutting of 
1 to 'A tons of hay in addition to the seed, but tho difficulty of handling 
tho largo, stommy growth of tho first crop for seed is avoided. 

Yields of swoot-clovcr seed have boon reduced during tho last two 
^cttfions by several fungous diseases. Experimental work has not 
been eonqdoted to show tho ])ercontago of damago dond by theso 
organisms, but in some sections of the country seed yields wore 
reduced considerably. ITio clover stem borer,' which is prevalent in 
fed clover in certain sections of tho coimtry, also infests swcot clover, 
It iH probable that this insect did some damago to the seed crop in 
certain sectiims of the country in 1916. 

Tho yi(Jd of swe^-clpvo^ ^^ed varies from 2 to 10 bushels of re- 
deaned seed per acrfT*^^ ' 
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SWEET-CLOVER STRAW. 

Swciit-clovor straw may ho utilized for soil improvomeiit or as a 
roughago for stock. Whan it is not needed for foodmg it should be 
turned under, as it will add mueh humus and nitrogen to the soil. 
Wlica tho seed is flailed from the plants tho straw may bo easily and 
quickly spread over the land at tho timo of flailing, but when the 
crop is thrashed with a grain separator or a clover hullor it ^v^ll bo 
necessary to haul the straw and scatter it ovor tho field. 'Wlien tho 
crop is thr&sh»d in this manner tho straw will bo broken and cruslicd 
so that stock will cat it frocly. Tho straw may bo run directly from 
tho thrashing maoliino into tho silo, whero, hy adding sufficient 
water, it can bo mad« into good silage, Table I gives the analyses 
of nine samples of sweot-clovor straw which were collected in Illinois 
in the fall of 1916, 



Table I. — Analyses of sweel-clover straw. ^ 



Sample. 


Moisture. 


Ash. 


IJbher 
extract. 


I'rotcin. 


Crudo 
nbtir. 


Nltrogcn- 

Jreo 
extract. 


No. K 


4.2 


3.18 


1.20 


e.3i 


49.37 


33.74 


No. 2 .■ 


4.7 


3. 40 


1.0! 




S3. 6.5 


31.34 


No. 3 


6.34 


3.02 


.fS 


B.14 


51.11 


33. e 




S.55 


4.14 


L.M 


8.44 


43.00 


37.33 


No. 5 


4.75 


2.64 


1.28 


6.R1 


51.42 


32.8 




4.33 


2.S8 


1.13 


S. 44 


65.41 


31.21 


No. J 


S.53 


3.66 


i.M 


7.10 


46.34 


3,1.76 


No. 8 


4.R5< 


2.8S 


I.. 38 


7.09 


51.06 


m.3i 


No. 8 , 


4.S2 


4.22 


1.70 


8.44 


46.11 


34. &1 



1 Thees analyses were ni»dB by the BufPaU ol Ctomlatry. 
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